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LOW PROFILE HACKSAW 

Field of the Invention 

The present invention relates to low profile hacksaws and, more 
5 particularly, to low profile hacksaws with an elongated I-beam frame member. 

Background of the Invention 

Conventional hacksaws typically comprise a blade, a handle, and 
a metal frame member which extends forwardly from the Jiandle parallel to the 
10 blade and then bends 90 degrees so as to extend downwardly. A tensioning 
device is provided on the lower portion of the handle and the blade is mounted 
and tensioned between the tensioning device and the lower forward end of the 
frame. 

The overall configuration of this type of hacksaw is generally 

15 rectangular. This conventional construction has two significant shortcomings. 
First, the tension applied to the blade creates a bending moment in the frame 
member which is focused at the portion forming the 90 degree bend. When 
enough tension is applied, the frame tends to deform at the bend and may 
remain in a deformed state if the metal material goes beyond its yield point a the 

20 bend. Second, the overall distance between the blade and the upper portion of 
the frame member makes the hacksaw unsuitable for use in tight openings or 
other difficult to access areas. 

Hacksaws with forwardly and downwardly sloped frames have 
been provided in the art. The sloped configuration of these frames allows the 

25 forward end of the hacksaw to be positioned in tight openings and other places 
that are difficult to access. The increased height towards the rear of these 
sloped hacksaws is desirable to allow the hacksaw to cut through large work 
pieces without having the frame overly limit the depth to which the saw can cut. 
An example of such a hacksaw is shown in U.S. Patent No. 3,329,186. The 

30 hacksaw of the 4 186 patent, however, has a sharp bend towards the forward end 
thereof. Thus, although the sloped configuration of the hacksaw of the 6 186 
patent allows it to be utilized in tighter areas than most hacksaws, the tension 
load applied by the blade will be focused on the sharp bend. This focused or 
concentrated load may cause permanent deformation at the sharp bend if 

35 sufficient tension is applied to the blade. 
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Summary of the Invention 

It is therefore an object of the present invention to provide a 
hacksaw with an improved frame arrangement wherein the tension load applied 
to the frame by the blade is distributed along the frame to prevent focusing or 
5 concentration of the load at one particular point thereof. To achieve this object, 
the present invention provides a low profile hacksaw comprising an elongated 
blade having a cutting edge. A rigid I-beam frame member has a forward end 
portion and a maximum height portion. Preferably, the maximum height 
portion is located at the rear end of the frame member, but it may be located 

10 intermediate the forward and rearward ends. The frame member has an arcuate 
portion which extends substantially the entire length between the forward end 
and maximum height portions and which curves downwardly and forwardly 
towards the forward end portion to provide the hacksaw with a low profile. A 
manually engageable handle is provided for manual grasping to enable 

15 performance of a cutting operation wherein the cutting edge of the tensioned 
blade is engaged with a work piece and moved forwardly and rearwardly to cut 
through the work piece. A releasable blade tensioning device provides a second 
blade mounting structure on which the other longitudinal end portion of the 
blade is removably mounted. The blade tensioning device is constructed and 

20 arranged to affect relative movement between the first and second blade 
mounting structures to tension the blade in the longitudinal direction thereof and 
thereby apply a rearwardly directed force to the forward end portion of the 
frame member. As a result, the rearwardly directed load applied to the forward 
end portion creates a bending moment which is distributed along the arcuate 

25 portion. 

As a result of providing the frame with a curved arcuate portion 
between its forward end portion and maximum height portion, the rearwardly 
directed load applied by the tensioned blade is distributed throughout the frame 
as a bending moment. Preferably, the arcuate portion is defined along at least 
30 one arc which has its center of curvature located below the blade. This 
preferred arrangement is advantageous because it ensures that the arcuate 
portion extends over a sufficient distance whereby the bending moment will not 
be focused at a particular point. It is to be understood that the frame member of 
the present invention may be composed of a number of interconnected arcuate 
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portions each having different centers of curvature. However, it is preferred 
that the upper and lower I-beam end caps extend along the circumferences of 
two imaginary circles which have their centerpoints located below the blade and 
thus have constant radii. This arrangement has been found to provide optimal 
5 stress distribution in this type of arrangement. Preferably, the imaginary circles 
have different centerpoints. 

The use of an I-beam in this construction is particularly 
advantageous because the I-beam provides the frame with increased rigidity 
without increasing the overall weight of the hacksaw. Specifically, an I-beam 

10 frame member of a given weight have a greater resistance bending as a result of 
a substantial the mass being located at the upper and lower end caps in 
comparison to a square or cylindrical beam of the same weight. 

The blade tensioning device is preferably the handle-mounted 
pivotal type which is disclosed in the present application. However, any one of 

15 a variety of tensioning devices may be used in its place. For example, the 
tensioning device could be provided at the forward end portion of the frame 
rather than on the handle. The tensioning device could also have a conventional 
threaded wing nut-type arrangement. Thus, it can be appreciated that the 
tensioning device used in the hacksaw of the present invention may be of any 

20 type, and is not limited to the disclosed embodiment. 

Other objects, features, and advantages of the present invention 
will become apparent from the following detailed description, the 
accompanying drawings, and the appended claims. 

25 Brief Description of the Drawings 

FIG. 1 is a partially exploded perspective view of a low profile 
hacksaw constructed according to the principles of the present invention; 

FIG. 2 is a side elevational view of one side of the hacksaw in an 
assembled condition; 

30 FIG. 3 is a cross-sectional view taken through the line 3-3 of 

FIG. 2; 

FIG. 4 is a view similar to FIG. 2 with added reference lines to 
illustrate the curvature of an frame member of the hacksaw; 
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FIG. 5 is fragmentary view of the low profile hacksaw with a 
portion of the handle thereof broken away to show a tensioning mechanism of a 
blade tensioning device moved away from a lever of the device and a 
fragmentary portion of a hacksaw blade in exploded view; 
5 FIG. 6 is a view similar to FIG. 5 showing the tensioning 

mechanism engaged with the lever and showing the blade mounted in the blade 
tensioning device; 

FIG. 7 is a side elevational view of a second side of the hacksaw 
in an assembled condition showing the blade angularly mounted therein; and 
10 FIG. 8 is a view similar to FIG. 4 of a second embodiment of the 

low profile hacksaw showing reference lines to illustrate the curvature of a 
plurality of arcuate portions of the frame member of the hacksaw. 



15 Detailed Description of the Preferred Embodiment of the Invention 

FIG. 1 shows an exploded view of a low profile hacksaw, 
generally designated 10, constructed according to the principles of the 
invention. The low profile hacksaw 10 includes an elongated, rigid frame 
member 12 and a manually engageable handle 14 formed integrally with the 

20 frame member 12. An elongated blade 16 of conventional construction is 
shown releaseably mounted in the assembled hacksaw 10 in FIG. 2. 

In the preferred embodiment of the low profile hacksaw 10, the 
handle 14 is formed integrally with the frame member 12 to form a one-piece 
construction with the frame member 12, but it is within the scope of the 

25 invention to provide a low profile hacksaw 10 in which the handle portion is 
formed separately and secured to the frame member in any conventional 
manner. Preferably the frame member 12 is constructed from metal, the 
preferred metal being cast aluminum, although zinc could also be used as can 
any other metal of suitable strength. 

30 As shown in FIG. 2, the frame member 12 extends forwardly 

from the handle 14 and has a rearward end portion 18 and a forward end portion 
20. A cross-section through the frame member 12 shown in FIG. 3 shows that 
the frame member 12 has an I-beam configuration that includes an upper end 
cap 24 and a lower end cap 26 and a generally vertical web member 28 
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extending between the end caps 24, 26. The I-beam configuration is 
advantageous because it provides the frame member 12 with superior rigidity in 
comparison to frame members of the same weight with rectangular cross- 
sections. 

5 The frame member 12 has an arcuate portion 22 which extends 

substantially the entire length between the forward end portion 20 and a 
maximum height portion denoted as M in the Figures. The maximum height 
portion M is defined as the point along the frame member 12 where both the 
generally vertical distance between the blade 16 and the lower end cap 26 of the 

10 frame member 12 is at a maximum and the arcuate portion 22 begins its forward 
and downward curvature. Preferably, the maximum height portion is in the 
vicinity of the rearward end portion 18. The arcuate portion 22 is curved 
downwardly and forwardly to provide the hacksaw 10 with a lower overall 
height at the forward end portion 20 of the frame member 12 than at the 

15 maximum height portion. The curvature of the frame member 12 is defined 
along at least one arc which has a center of curvature located below the 
elongated blade 16. The arc is indicated at 23 as a dashed centerline extending 
along the frame member 12. 

Preferably, the curvature of the frame 12 is defined as a result of 

20 (a) the lower end cap 26 of the I-beam frame member 12 extending arcuately 
from the rearward end portion 1 8 to the forward end portion 20 along a portion 
of the circumference of an imaginary circle (not shown) having a centerpoint 
labeled A and a radius labeled Rl in FIG. 4 and (b) the upper end cap 24 of the 
I-beam frame member 12 extending arcuately between the rearward end portion 

25 18 and forward end portion 20 along the circumference of a second imaginary 
circle (not shown) having a centerpoint labeled B and a radius labeled R2 in 
FIG. 4. The centerpoints A and B are located below the blade 16. Preferably, 
radius R2 of the second imaginary circle is greater than the radius Rl of the first 
imaginary circle and the first and second centerpoints A, B are spaced apart 

30 from one another. The preferred radius Rl of the first imaginary circle is 
between 8 and 18 inches and the most preferred measurement for Rl is 
approximately 12.7 inches. The preferred radius R2 of the second imaginary 
circle is between 10 and 20 inches and the most preferred measurement for R2 
is approximately 10.75 inches. 



5 



MARTIN et al. - Application No. 09/291,983 

The manner in which the elongated blade 16 is mounted in the 
low profile hacksaw 10 and tensioned can be appreciated with reference to 
FIGS. 1, 2, 5 and 6. The elongated blade 16 has a first end portion 30, a second 
end portion 32 and a cutting edge portion 34. A first blade mounting structure, 
5 generally designated 35, is provided on the forward end portion 20 of the frame 
member 12 and includes a metal forward post member 36 that is mounted in a 
bore 38 formed in a planar portion 40 of the forward end portion 20. The 
second end portion 32 of the elongated blade 16 is mounted on a second blade 
mounting structure 44 which is provided by a releasable blade tensioning 

10 device, generally designated 42, and best seen in the exploded view of FIG. 1. 
The releasable blade tensioning device 42 includes a lever 48 pivotally mounted 
to the handle 14 and a tensioning mechanism, generally designated 50. A 
forward end of the lever 48 is pivotally mounted to the handle 14 by a pivot pin 
52. The second blade mounting structure 44 is of similar construction to the 

15 first blade mounting structure 35 and includes a post 47 mounted in a bore 49 
formed in a planar portion 51 of the lever 48. 

The lever has an opening 54 formed therethrough by a slot 56. 
The tensioning mechanism 50 comprises a threaded rod 58 with a head 60 fixed 
on one end and threads 62 formed at the opposite end. The head 60 is received 

20 in an opening (not shown) in an abutment member 64 which is mounted on the 
threaded rod 58. As shown in FIGS. 5-6, the interior of the handle 14 of the low 
profile hacksaw 10 is hollow. 

FIG. 5 shows the tensioning mechanism 50 mounted to the 
handle 14. The threaded rod 58 extends through the opening 54 in the lever 48 

25 and is threadedly received within a threaded bore 66 which is formed in a 
cylindrical structure 68 disposed within the handle interior 70. The cylindrical 
structure 68 is supported by arcuately shaped opposing wall portions 72 
integrally formed on opposite sides of the handle interior 70. A conventional 
washer 73 is disposed between the abutment member 64 and the lever 48. The 

30 head 60 of the threaded rod 58 (acting through the abutment member 64 and the 
washer 73) forces the lever 48 to pivot in a tensioning direction when the 
abutment member 64 is rotated so as to cause the head 60 and rod 58 to rotate in 
a tightening direction. Specifically, the rod 58 is drawn inwardly with respect 
to the handle interior when rotated in the tightening direction as a result of the 
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threaded engagement between the rod 58 and the bore 66. Rotating the 
abutment member in a loosening direction 64 rotates the head 60 and 58 in the 
same loosening direction and causes the rod 58 to move outwardly with respect 
to the handle interior 70 as a result of the same threaded engagement. This 
5 allows the lever 48 to pivot in a releasing direction opposite the tensioning 
direction to release tension in the elongated blade. 

To use the low profile hacksaw 10 to cut a workpiece, the user 
first mounts the elongated blade 16 in the hacksaw 10 and tightens the blade to 
a desired degree of tension. To mount the blade 16, the user loosens the 

10 tensioning mechanism 50 and pivots the same to the position shown in FIG. 5 to 
allow the lever 48 to pivot downwardly in the releasing direction about pivot 
pin 52 sufficiently for the second end portion 32 of the elongated blade 16 to be 
mounted on the rearward post 47. The user mounts the holes 74, 75 formed in 
the first and second end portions 30, 32, respectively, of the elongated blade 16 

15 over the respective posts 36, 47. The lever 48 is then pivoted upwardly in the 
tensioning direction and the threaded rod 58 of the tensioning mechanism 50 is 
pivoted into slot 56. The tensioning mechanism 50 is then tightened by rotating 
the abutment member 64 in the tightening direction as aforesaid. A retaining 
flange 76 integrally formed on the forward end portion 20 of the frame member 

20 12 extends downwardly past an upper edge of the elongated blade 16 to help 
maintain the same on the post 36 while the tensioning mechanism 50 is being 
tightened. 

As a result of pivoting the lever 48 in the tensioning direction, 
the releasable blade tensioning device 42 affects relative movement between the 

25 first and second blade mounting structures 35, 44 to tension the blade 16 and 
thereby apply a rearwardly directed force to the forward end portion 20 of the 
frame member 12. The releasable blade tensioning device 42 also affects 
relative movement between the first and second blade mounting structures 35, 
44 as the lever 48 pivots downwardly in the releasing direction thereof to 

30 release the tension to allow for removal and replacement of the blade 16. 

The frame member 12 is constructed and arranged such that the 
rearwardly directed load applied to the forward end portion 20 of the frame 
member 12 creates a bending moment that is distributed throughout and resisted 
by the frame member 12. As a result of providing the frame member 12 with a 
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broad curvature, the rearwardly directed tension load applied by the blade 16 is 
prevented from concentrating or focusing at any given point. Specifically, 
defining the curvature along at least one arc having a center of curvature located 
below the blade 16 ensures that this focusing of bending moment does not 
occur. 

Once the blade is mounted in the low profile hacksaw 10 and 
tensioned to the desired degree using the tensioning mechanism 50 and device 
42, the hacksaw 10 is ready to cut a workpiece. The handle 14 has an opening 
80 formed therethrough and a rear gripping portion 82 adjacent the opening 80. 
The user can manually grasp the handle 14 by inserting his hand through the 
opening 80 and gripping the gripping portion 82 of the handle 14. 

The cutting edge 34 of the tensioned blade 16 is placed on the 
workpiece at a location where the cut is to be made and the low profile hacksaw 
10 is moved forwardly and rearwardly in a reciprocating manner to cut the 
workpiece. The blade 16 penetrates the workpiece until inner surface of the 
frame member 12 comes in contact with the same. The rearward end portion 18 
of the frame member 12 is spaced relatively far from the elongated blade 16 so 
that the user can cut through relatively thick workpieces. The vertical height of 
the low profile hacksaw 10 between the blade and frame member 12 limits the 
space in which the saw can be inserted to cut a workpiece, however. The 
forward end portion 20 of the frame member 12 is sloped and is relatively close 
to the elongated blade 16 so that the user can use the forward portion of the 
frame member 12 and blade 16 for cutting operations in relatively confined 
spaces. 

The forward end portion 20 of the frame 12 is also provided 
with an angular forward blade mounting structure, generally designated 84, and 
the lever 48 is provided with an angular rearward blade mounting structure, 
generally designated 86. These angular blade mounting structures 84, 86 are 
angled with respect to blade mounting structures 35, 44 and allow the blade 16 
to be mounted at an angle with respect to its normal position. The angular blade 
mounting structures 84, 86 are substantially identical to the first and second 
blade mounting structures 35, 44. Preferably, the planar surfaces 88, 90 of the 
structures 84, 86 are disposed at approximately a forty five degree angle with 
respect to the frame 12 and handle 14. FIG. 7 shows the blade 16 mounted 
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angularly with respect to the frame 12 and handle 14 at a forty five degree 
angle. 

It can be appreciated that the low profile hacksaw 10 shown in 
FIGS. 1-7 is intended to be exemplary only and is not intended to be limiting. It 
5 is within the scope of the invention to provide a low profile hacksaw wherein 
the frame member includes an arcuate portion which is defined along more than 
one arc. An example of a hacksaw 10 with a frame member 112 that includes 
such an arcuate portion is shown in FIG. 8 and is generally designated 110. 
Portions of the low profile hacksaw 110 that are identical to structures on the 

10 low profile hacksaw 10 are given identical reference numbers and are not 
described further. The frame member 112 of the hacksaw 110 includes an 
arcuate portion having two sections 122 and 123. The sections 122 and 123 are 
defined along two different arcs each having a different center of curvature 
located below the blade 116. The frame member 1 12 of the hacksaw 110 has an 

15 I-beam construction with upper end cap 124, lower end cap 126 and web 128 
extending therebetween. 

The arcs along which frame sections 122, 123 extend are only 
illustrated with respect to the lower end cap 126 in FIG. 8, but it can be 
appreciated that similar circle segments can be defined for the upper end caps 

20 124. The lower end cap 126 of the first section 122 extends generally along a 
portion of the circumference of an imaginary circle having a centerpoint labeled 
D and a radius labeled R4 in FIG. 8. The lower end cap 126 of the second 
section 123 extends along the circumference of an imaginary circle having a 
centerpoint labeled E and a radius labeled R5. In this arrangement, the length of 

25 radius R4 is greater than the length of radius R5. 

It is also contemplated to provide a deformable gripping material 
(not shown) on the gripping portion of the handle to cushion the gripping 
portion and to enhance manual grasping and comfort. The gripping material 
may be molded directly to the gripping portion of the handle member and may 

30 be a single layer of molded material or multiple molded layers including an 
inner foam layer bonded to the handle surface and an exterior molded layer of a 
skin material surrounding the foam layer. 

It will thus be seen that the objects of the present invention have 
been fully and effectively accomplished. It will be realized, however, that the 
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foregoing specific embodiments have been shown and described for the 
purposes of illustrating the functional and structural principles of the present 
invention and is subject to change without departure from such principles. 
Therefore, this invention includes all modifications encompassed within the 
spirit and scope of the following claims. 

It should be noted that the limitations of the appended claims are 
not phrased in the "means ... for performing a specified function" format 
permitted by 35 U.S.C. sec. 112, par. 6. This is to make the clear the intention 
that the appended claims are not to be interpreted under that section as being 
limited solely to the structures disclosed in the specification and their 
equivalents. 
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